UNCLASSIFIED

o 408 121

DEFENSE DOCUMENTATION CENTER

FOR
SCIENTIFIC AND TECHNICAL INFORMATION

CAMERON STATION. AlEX_ANDBIA. YIRGINIA

UNCLASSIFIED




NOTICE: When govermment or other drawvirgs, speci-
fications or other data are used for any purpose
other than in connectior with a definitely related
government procurement operation, the U. 8.
Government theredby incurs no responsibility, nor any
obligation vhatsoever; and the fact that the Govern-
ment may have formulated, furnished, or in any way
supplied the said drawings, specifications, or other
data 1s not to be regarded dy implication or other-
vise as in any manner licensing the holder or any
other person or corporation, or conveying any rights
or permission to manufacture, use or sell any
patented invention that may in any way be related
thereto. :



G3-F 5

‘e 621693
FID-TT-55776%2

o *fANSATION‘ )

EFFECTIVE MBANS OF COMBATTING MBTAL CORROSION P

. . BY

M. Trifel’ .

FOREIGN TECH NOLOGY
' DIVISION

AIR FORCE SYSTEMS COMMAND

WRIGHT-PATTERSON AIR FORCE BASE
- OHIO

DbcC

M2 i LS
U’ MAY 3 11963 ﬂ -
WEGILITEY

TSA D




FTD-TT-¢2-1693/1

'UNEDITED ROUGH DRAFT TRANSLATION

EFFECTIVE MEANS OF COMBATTING METAL CORROSION

: " BY: M, Trifel’

English Pagess 6

SOURCE: Russian Periodical, Morskoy Flot, N 7,

1961, pp 27-28

(Ref. In) S/123-61-0-22

THIS TRANSLATION IS A RENDITION OF THE ORIGS
NAL FOREIGN TEXT WITHOUT ANY ANALYTICAL OR
EDITORIAL COMMENT. STATEMENTS OR THEORIES
ADVOCATED OR IMPLIED ARE THOSE OF THE SOURCE
ANDDO KROT NECESSARILY REFLECT THE POSITION
OR OPINION OF THE FOREIGN TECHNOLOGY D&

PREPARED BY)

TRANSLATION SERVICES BRANCH
FOREIGN TECHNOLOGY DIVISION

VISION, WP-AFS, OHIO.
FID-TT- 62-1693/1 Date 10 Arril 163




Effective Means of Cambatting Metal Corrosion

by
Y. Trifel’

Cemmm e e s e e e ——— e

At the o | ’
]"‘““- - thematic fair, orgnnized by VINKH USSR, were widely displayed and refleched

modern means of combatting motal carrosione The experience, gathered at chanical
’i;:dustry. 2% sea shore Fetroleum Industries, in R/R transrartation and ia other bran.
jchne of national economy, can easily be applied to maritime organizations, Farticu-
larly. good result in combatting corrosion are obtaineds through the employment of new
coatings prepared on the basis of synthetic polymers; pMicWal methods of
.protecting wetal, which cames in contact with sea watery allays possessing higher ecorro-
sion resistange; new types of inhibiting reagents; highly mroductive mechanisms and
;'measuring instruments to control the state and technology of applying coatings;
protection with corrosion resistant metal coatings, and electrochemical protection
| as vell, .
Of greater interest for sea tramsportation are paints and enamels,prepared on
;pm resin base and ethinol lacquers, This product can be used for protecting the iy
body in below end above water parts of the ships, Such coatings have high adhesion to
metal and resistance to sea water ard tropical climte, Highly recammended - - are
phenolformldehyde paints AISH, displayed by the Gipromorneft Inst, They coen be applied
on wvet surface, can be used for peinting bilges and other parts of the body,where
'greater constant miaéuro oxists,
Paste YAN-7A, having high stability, can £ind broad application, The paste \s
applied on a cleaned surface in ineltod state, During rapid desiceation is formed a

nonporous strong £ilm (layer). Good evaluation was obtained by the anticorrosion
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water, allows to expand the problem of protecting same against corrosions

coating, developed by mm on epoxy resin base and reinfarced with glass fiber, ‘

This coating possesses mechanical, chem‘.!.eal and electric stadbility and adhoaicn'ami'
can be ueed for n'otecting ancdes of cathodic imtalhtiona. ship propellers and :ro..
pellor shafts, High stabinty is also possoasod by a canpoeition by nitrile rubbor
aml YU resin (*Elastomer®) ussd in p:otecting undervater parts of ships un undervater
wings. Many Plastic expoments have been displayeds They cen be used for the manufee-
turo of individual ship eampoments (pipe lines, pumps, Iropellers ete,) and entire

ship bodies as well, The use of plastie elements,possessing high statility to sea

Creater corrosion stability end heat eonduct:i.vity hag been displayed by compo-~
?s:ltiom rade of plastica and graphite powder. Graphoplastic tubes caa successfully
replace tubes made of nonferrcus metals and used in refrigerators. Thermal insulation
can be made from staple glass fiber,glued on top with resins,

The fair generalized a method of combatting corrosion with the aid of electro
chemical methods, developed by scientificeresearch inst, especially by the Gipromer-
neft® and TMNIIMF, The principles of such protection consist in the formatiom of films

- . deposited
from celeiwn and magnesium salts,/ from%a water on the cathode polzarized

surface of the metsl.

To protect water and ballast tanks on Donbassvodtrest ships of the Stalinsk Sov.
W was developed a method for the depocition of lime layers., Fer liter of water
into the puryfing tank are introduced 5-20 mg of CaO, Lime deposits rapidly on the
metale Experiments showed that it is sufficient to process the water din thls menner
for a period of 4S5=50 dimxrnal periods and on the walls of the tank is formed a 1-2
mn thick lime laer; capable for a period of 2-3 years to Irotect the metal against
corrosione

The fair has widely advertised various methods of increasing the stability

of ancdic systems by employing anode stable matorials (graphite, ferrosilide,plati-
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mm coated titanium anodes and many othera). Thes~s mterials poséasa ereater anodie
stabnity and allow for a sharp reduction in thes dimensions of anodos. to simplity
their construction and increase tho service liro. '

© Of interest are special inatnmn:l:s (tools) for measuring currents and potenthh.
cd’ structures, protected by elestrochemical instaillations. Dis.played were comperisan
’electrodea. high ohmic elactramagnetic and cathodie voltmeterse
 Very impartant for the fleet (navy-maritime) are recommandadtions on how to scubet
stray ourrcunts, originating during the repair and ad justment of ships in dry dock as
‘yres'u.‘l.t of incorrect arrangement and installation of welding units, There vas a’ oau.:
’whan on such ships were detocted signs of bodily decays ( and in ships adjacent to
them) @s result of migration of stray cun'enta. '

Interesting invegstigatiaons on the obtainnent of new types of steel.containing tita- .
njum and possessing exclusively high corrosion resistance in sea water and high heat
resistange, Tiianium pipes have appeared intended for ultra hi@ pressure bt;ilera;
These pipes are lined from cutside and inside with plastics and glass,

l A ccasijerable effect can be sttained by using loweallayed steel,having small
admixtures of chromium, nickel and coppere This kind of steel has under atmos herie
conditions a doubly greater corrosion resistance and sirulteneously a consid;rebly
greater mechanical strengthe But when using sade considération mst be given to the
durable and good adhesion of scalings with basic metal. Such .scale cannot be remowved
by hand and as result are formed vapors between the sections of the metal vith damaged
end undamaged scale, which leads to rapid develomnent of local corrosion danaces,

This phencmenon is very intensively mrcnounced on the bolow wader level parts of -
ships body. Consequently speci=l attention should be devoted to cleaning low allayed
Ship elements from scale. At the feir wers widely exhibited variocus contrivances for
desceling and derusting metal, as well as new nethods. for preparing metal mfacea
far a_ppneation of lacquer coatinge.

New methods have been demdnstrated for pvotecting metals by conseyving same with
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inhibitars, Inhdbitors, yroduce on the surface of the metal thin filnms of adsarbed
particles, capebl.e of proyenting for a long poriod of tiim metal corrocion under the
most unfavorables conditions, ligher frotection can be astained by introtucing inhie
titcs (calﬁﬁm sulfonate, oxidizod petrolatum ete) into the 'c;anposition of preasese
Inhib:lto!s can be introduced into the compoaition of an electrolyte ar corrosion medium
(sod:hm hexametaphosphorate etees). There is also a methol of introducing volatile
inhibitors (;'m.trietap(>1mm!.nnitrile ets) into corrosion dargerous atmosphere. By using
‘such @ifferent mothods it 1s possible to attain excellent preservability of tankers

and reservoﬁs. in which are transported also sulfurous petroleun products, acids, The
use of inhibitors in maritime service will enable to cobtain greater aconu:-w;

One of the basic vways of cambatting corrosion of ship mecheniams and ship equipment
is wide employment of nonferrous metals (branze, brass). The consunption of these
metals could be reduced considerably, on ohe hand, by expanding the employment of
plastic couponents and units, end on the other hand, by usling steel components,rro.
tected with stable metal coatingse Of. special interest is thormodiffusion zinc plating,
allﬁwim to obtain a strong protective coating, cepable for a long time to resist
the action of atmospheric sea conditions, This coating has high electrical conducti-
vity and greater mechanical adhesion strengths Thermo diffusion zine plated detalls
can in many instanges replace objects made fr’cnr nonferrcus alloyse
| The CGipramorneft® ‘nst, developed methods of epplying cathodiec and ratective
installations, with the aid of which it is possible to reliably protect urder water

poles
1ipe linss, groovings and metallic /":—/ of irdividual bases and scaffold poles,The
very seme mothods can be used far protecting slgnal signs and floating beacons,
Special attention should be devc;ted to protection of poles in the zone of var.
1able wetting by waves and influc phenumena above the water-eir boundary, For a zone
vhere rates of corr.osiun reach very great values (up to 1 mm per anmm),and the cor-

rosion itself is of uniforn nature, are recommended paint coatings AISH, reinforced
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with hydrocarbon :i.ndeli:ble crease, For newly built eonstructions it 1s possible to m .
thermo diffusion coatings or rubberized to a heipght of 23 meters frou the wvater-air
:bcundaryo . |
| When possible elements of these constructions should be removed from the danger
zone o placed below water level where they can be easily protected by a cathodie
‘mtalhucm or above the water,where corrosion conditions esre loss destrueﬁve.’
To mrotect upper structures of hydrotechnical installstions it is possible to use threes
four layer lacquer coatings, asplied on a cleaned and paosphated surface. In the role
of matsrial for such coatings is recamended "ecld bitumen®- sclution of a =ixture of
Rubrax with petrolatum in a wide xylene fraction, This material has greater frost resis- .
tance and adhsres to the metal at relatively air bunidity,

The fair " Means of Cazbatting Corrosion of Metals ® rought in rich experienss,
the applicetion of whi.ch will enable to extend the service life of ships and harboe
instalhtiona‘. considerably reduce the expenditures connec¢ied with operation of sea

fleet,
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